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MULTIPLE USER GUI 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 61/235,838, filed Aug. 21, 2009, the entire 
disclosure of which is hereby incorporated herein by refer 
CCC. 

FIELD OF THE INVENTION 

The present invention is generally directed toward user 
interfaces and more specifically toward controlling user inter 
faces on computing and communication devices. 

BACKGROUND 

Most phones, computers, televisions, and similar user 
devices are currently designed to be used by a single user. 
This design limitation is not consistent with many intended 
uses of Such user devices. In particular, many use cases exist 
whereby one user desires to share their user device with 
another user device. Such use cases exist in business environ 
ment as well as the personal-use environment. 
As one exemplary use case, two or more co-workers may 

have scheduled a conference call with a third user. The co 
workers may decide to meet at one of the co-workers offices 
and share the user device within that office. While some 
phones are provided with a speaker phone capability to facili 
tate use by multiple users, no other features of the phone are 
altered to accommodate multiple users. Moreover, no mul 
tiple-user feature of the phone is known to automatically react 
to the presence of two or more users within proximity of a 
common user device. 
As another exemplary use case, two or more friends may 

decide to watch a movie or television show on a single user 
device. While some televisions provide a picture-in-picture 
function, this function has to be manually invoked by one of 
the users. There is no currently known capability of the user 
device to detect that it is being utilized by multiple users and 
automatically alter its interface to accommodate the multiple 
user utilization. 

SUMMARY 

It is with respect to the above issues and other problems that 
the embodiments presented herein were contemplated. 
Embodiments of the present invention proposed herein pro 
vide one or more mechanisms which allow a user device to 
automatically and/or manually identify that multiple users are 
sharing that device (e.g., by detecting that multiple users are 
in proximity to the user device). Examples of Such automated 
mechanisms include facial recognition technologies, SIM 
card detection (e.g., detect cell phones or mobile communi 
cation devices of multiple users by establishing a bluetooth or 
similar wireless association with the mobile devices of the 
users), Radio Frequency Identification (RFID) detection 
technologies, and the like. As noted above, manual user input 
may also be utilized to determined that multiple users are 
present and utilizing a common user device. Other presence 
aware mechanisms may also be used without departing from 
the scope of the present invention. 
Once the user device detects the presence of multiple users, 

the user device may then invoke certain features for enhanc 
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2 
ing shared use of the user device. More specifically, the user 
device may alter its user interface to facilitate efficient simul 
taneous multi-user use. 

In accordance with at least some embodiments, a method, 
device, and system is provided to alter the look, control, 
features or operational preferences of a user device. Such as a 
telephony device, with a graphical user interface when two or 
users parties are collaborating together in proximity of the 
device. There are numerous use cases that can be envisioned. 

For example, a Graphical User Interface (GUI) of the user 
device may render a split Screen view for each participant 
detected in front of the user device. If two users are detected 
as sharing the device, then the GUI area may be split in half. 
If three users are detected as sharing the device, then the GUI 
area may be split in thirds. If four users are detected as sharing 
the device, then the GUI may be split in fourths and so on. If 
the number of users is too large such that the mere GUI area 
of the user interface would be inefficient (e.g., because the 
display in any given frame would be too small to be read or be 
useful), then the GUI may adapt one or more controls (e.g., 
soft buttons) of the user device to allow users to toggle 
between the different view screens or certain split-screen 
combinations. 

In some embodiments, an intelligent manipulation of user 
interface objects may be manipulated to accommodate the 
multiple users. As one example, the user device may retrieve 
a contact list for each of the users detected in proximity to the 
user device. The user device may then create a merged or 
“combined contacts' list that is displayed via the GUI. In 
Some embodiments, the combined contacts may only include 
contacts that are found in each of the individual contact lists 
ofall detected users. In some embodiments, all of the contacts 
from both lists may be included in the combined contacts. In 
Some embodiments, the contacts in the combined contacts 
may be re-ordered according to the number of contact lists in 
which that contact resides (e.g., if a contact is found in three 
contact lists for three users it may be positioned higher in the 
combined contact list than a contact found in only two of the 
three contact lists and both of those contacts may be posi 
tioned higher in the combined contact list thana contact found 
in only one of the three contact lists). 
The context of the collaborationaround the user device can 

also be used as an input factorin determining how to organize, 
merge, and display information associated with the different 
users. For instance, the user device may be capable of recog 
nizing that the three users sharing the user device (or two 
users sharing a user device to engage in a communication 
session with a third participant on a far-end user device) are 
part of a team working on a particular project. Based on this 
determination, the user device may gather other contacts in 
that team working on the project as well as any emails or 
recent communications between the users which are found to 
be possibly related to the project; these communications may 
be rendered for display on the user device to facilitate col 
laboration. Accordingly, the ability to isolate commonalities 
or differences between the two halves of the screen can also 
be provided as an alternative to a pure split-screen embodi 
ment. 

It may also be possible in some embodiments to remove 
content from the GUI when multiple users are detected. For 
example, if a first user has some information marked as sen 
sitive or private, then that information may be redacted or 
hidden from view on the GUI when the presence of another 
user is detected. 

This intelligent combining of user documents, preferences, 
lists, communications, or the like could extend to any appli 
cation, document, list, or the like. For instance, each user may 
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be working on different versions of the same document and 
then may meet at a single user device to collaborate on their 
work. The user device may recognize that multiple users are 
present in front of the device, may further recognize that a 
particular document is being opened, and may further retrieve 
the different versions that were being worked on by both or all 
users. The user device may then automatically create a third 
merged document showing differential changes made by each 
user. Alternatively, or in addition, the split screen embodi 
ment may be employed to simultaneously display each user's 
version of the document during collaboration. 

Combinations of the above-described user interface-ma 
nipulation techniques may also be implemented without 
departing from the scope of the present invention. 

In accordance with at least Some embodiments of the 
present invention, a method is provided that generally com 
prises: 

detecting two or more users sharing a user device; and 
in response to detecting the two or more users sharing the 

user device, altering a property of a user interface of the user 
device to accommodate a simultaneous use of the user device 
by the detected two or more users. 

The phrases “at least one”, “one or more', and “and/or are 
open-ended expressions that are both conjunctive and dis 
junctive in operation. For example, each of the expressions 
“at least one of A, B and C', 'at least one of A, B, or C, “one 
or more of A, B, and C. “one or more of A, B, or C and “A, 
B, and/or C' means A alone, B alone, C alone, A and B 
together, A and C together, B and C together, or A, B and C 
together. 

The term “a” or “an entity refers to one or more of that 
entity. As such, the terms “a” (or “an”), “one or more' and “at 
least one' can be used interchangeably herein. It is also to be 
noted that the terms “comprising”, “including, and “having 
can be used interchangeably. 
The term “automatic' and variations thereof, as used 

herein, refers to any process or operation done without mate 
rial human input when the process or operation is performed. 
However, a process or operation can be automatic, even 
though performance of the process or operation uses material 
or immaterial human input, if the input is received before 
performance of the process or operation. Human input is 
deemed to be material if such input influences how the pro 
cess or operation will be performed. Human input that con 
sents to the performance of the process or operation is not 
deemed to be “material'. 
The term “computer-readable medium' as used herein 

refers to any tangible storage that participates in providing 
instructions to a processor for execution. Such a medium may 
take many forms, including but not limited to, non-volatile 
media, Volatile media, and transmission media. Non-volatile 
media includes, for example, NVRAM, or magnetic or opti 
cal disks. Volatile media includes dynamic memory. Such as 
main memory. Common forms of computer-readable media 
include, for example, a floppy disk, a flexible disk, hard disk, 
magnetic tape, or any other magnetic medium, magneto 
optical medium, a CD-ROM, any other optical medium, 
punch cards, paper tape, any other physical medium with 
patterns of holes, a RAM, a PROM, and EPROM, a FLASH 
EPROM, a solid state medium like a memory card, any other 
memory chip or cartridge, or any other medium from which a 
computer can read. When the computer-readable media is 
configured as a database, it is to be understood that the data 
base may be any type of database. Such as relational, hierar 
chical, object-oriented, and/or the like. Accordingly, the 
invention is considered to include a tangible storage medium 
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4 
and prior art-recognized equivalents and Successor media, in 
which the software implementations of the present invention 
are stored. 
The terms “determine”, “calculate', and “compute.” and 

variations thereof, as used herein, are used interchangeably 
and include any type of methodology, process, mathematical 
operation or technique. 
The term “module” as used herein refers to any known or 

later developed hardware, software, firmware, artificial intel 
ligence, fuzzy logic, or combination of hardware and soft 
ware that is capable of performing the functionality associ 
ated with that element. Also, while the invention is described 
in terms of exemplary embodiments, it should be appreciated 
that individual aspects of the invention can be separately 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure is described in conjunction with the 
appended figures: 

FIG. 1 is a block diagram of a communication system in 
accordance with embodiments of the present invention; 

FIG. 2 is a block diagram depicting an exemplary data 
structure utilized in accordance with embodiments of the 
present invention; and 

FIG. 3 is a flow diagram depicting an exemplary user 
interface control method in accordance with embodiments of 
the present invention. 

DETAILED DESCRIPTION 

The ensuing description provides embodiments only, and 
is not intended to limit the Scope, applicability, or configura 
tion of the claims. Rather, the ensuing description will pro 
vide those skilled in the art with an enabling description for 
implementing the embodiments. It being understood that 
various changes may be made in the function and arrange 
ment of elements without departing from the spirit and scope 
of the appended claims. 
A communication system 100 including a user device 104 

capable of accommodating utilization by multiple users is 
shown in FIG. 1. The depicted user device 104 includes a 
processor 108, a memory 112, a user interface 148, and a 
network interface 168. 
The user interface 148 may include a user input and/or user 

output device. The user interface 148 enables a user or mul 
tiple users to interact with the user device 104. Exemplary 
user input devices which may be included in the user interface 
148 comprise, without limitation, a microphone, a button, a 
mouse, trackball, rollerball, or any other known type of user 
input device. Exemplary user output devices which may be 
included in the user interface 148 comprise, without limita 
tion, a speaker, light, Light Emitting Diode (LED), display 
screen, buZZer, or any other known type of user output device. 
In some embodiments, the user interface 148 includes a com 
bined user input and user output device Such as a touch 
SCC. 

In some embodiments, the user interface 148 comprises a 
display area 152 that may be split into two or more user 
specific display areas 156a, 156b. These user-specific display 
areas allow each user utilizing the user device 104 to have a 
portion of user interface 148 dedicated to them. In some 
embodiments, it may be useful to combine a display to 
accommodate multiple users. As one example, the display 
area 152 may presenta combined image or set of images. Such 
as a combined contact list 160. Other types of multi-user 
displays may be utilized to accommodate multiple users. For 



US 8,645,840 B2 
5 

example, the combined image may comprise a merged docu 
ment that is a combination of each users individual versions 
of the same document. 
As can be appreciated, if too many users are sharing the 

user device 104, it may be difficult to afford each user his/her 
own display area. In Such instances a toggle input 164 may be 
dynamically generated on the display area 152 that allows the 
users to toggle through display types and preferences. In 
Some embodiments, pressing the toggle input 164 may cause 
one user's display area to be replaced with another user's 
display area. In some embodiments, pressing the toggle input 
164 may cause a combined image to be presented if Such an 
image was previously not presented (or disappear if Such an 
image was previously presented). Other display functions 
described herein may also be accessed by the toggle input 
164. 

Although only a single toggle input 164 is depicted, one 
skilled in the art will appreciate that multiple toggle inputs 
164 may be presented without departing from the scope of the 
present invention. In some embodiments, the toggle input 164 
corresponds to a hard-key specifically provisioned on the user 
interface 148 as a button. In some embodiments, the toggle 
input 164 corresponds to a soft-key that is dynamically pro 
visioned on an as-needed basis. 
The processor 108 may include a microprocessor, Central 

Processing Unit (CPU), a collection of processing units 
capable of performing serial or parallel data processing func 
tions, and the like. 

The memory 112 may include a number of applications or 
executable instructions that are readable and executable by 
the processor 108. For instance, the memory 112 may include 
instructions in the form of one or more modules and/or appli 
cations. The memory 112 may also include data and rules in 
the form of one or more data structures 144 which can be used 
by one or more of the modules and/or applications. Exem 
plary applications include an operating system and various 
other applications. The operating system is a high-level appli 
cation which enables the various other applications and mod 
ules to interface with the hardware components (e.g., proces 
sor 108, network interface 168, and user interface 148) of the 
user device 104. The operating system also enables a user or 
users of the user device 104 to view and access the applica 
tions and modules in memory 112 as well as data structures 
144 contained in memory 112. 

Although the applications and modules are depicted as 
Software instructions residing in memory 112 and those 
instructions are executable by the processor 108, one skilled 
in the art will appreciate that the applications and modules 
may be implemented partially or totally as hardware or firm 
ware. For example, an Application Specific Integrated Circuit 
(ASIC) may be utilized to implement some or all of the 
functionality discussed herein. 

Exemplary features offered by the applications include, 
without limitation, communication features (e.g., voice com 
munication applications, text communication applications, 
Video communication applications, multimedia communica 
tion applications, etc.), web-browsing features, word-pro 
cessing features, and so on. Specific modules which may be 
included in memory 112 include, without limitation, a GUI 
management module 116, a special communication needs 
module 120, a multi-user enhanced feature module 124, a 
data presentation enhancement module 128, a user profile and 
preference retrieval module 132, a user detection module 136, 
and a user presence module 140. 
The GUI management module 116 may provide the user 

device 104 with the functionality for managing, manipulat 
ing, and/or controlling the user interface 148. In particular, 
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6 
the GUI management module 116 may be configured to auto 
matically adapt properties of the user interface 148 when 
multiple users are determined to be using or potentially using 
the user device 104 at the same time. 
The special communication needs module 120 may be 

provided to accommodate special communication needs of a 
user if such a user is detected as using the user device 104. For 
example, the special communication needs module 120 may 
operate in conjunction with the GUI management module 
116 to further alter the user interface 148 if one or more users 
with special needs are detected as using the user device 104. 
Exemplary types of special needs users that may be accom 
modated by the special communication needs module 120 
include, without limitation, sight-impaired users, color-blind 
users, hearing-impaired users, speech-impaired users, and 
combinations thereof. As a non-limiting example, the special 
communication needs module 120 may operate in conjunc 
tion with the GUI management module 116 to alter a some or 
all of the user interface 148 to accommodate two users where 
one user requires a TTY machine and the other does not. As 
another non-limiting example, the special communication 
needs module 120 may operate in conjunction with the GUI 
management module 116 to alter some or all of the user 
interface 148 to accommodate two users where one user is 
color blind and the other is not. 
The multi-user enhanced feature module 124 may be pro 

vided as the module which interfaces the user detection mod 
ule 136 and the GUI management module 116. In particular, 
the multi-user enhanced feature module 124 may be config 
ured to automatically invoke the GUI management module 
116 when multiple users are detected as sharing the user 
device 104 or when the population of users around the user 
device 104 changes. The multi-user enhanced feature module 
124 may also be configured to determine the types of user 
interface 148 manipulations which are allowable (e.g., based 
on user rules or operating rules contained in the data structure 
144) and enforce those rules as needed. 
The data presentation enhancement module 128 is a mod 

ule which is specially configured to alter caller ID, contact 
lists, collaboration documents, and other text-based presen 
tations of data via the user interface 148. The data presenta 
tion enhancement module 128 may be configured to analyze 
the profiles, permissions, and other forms of data structures 
144 associated with various users detected within proximity 
of the user device 104 and combine such data for convenient 
display via the user interface 148. In some embodiments, the 
data presentation enhancement module 128 may also be con 
figured to determine a context associated with multiple users 
sharing the user device 104 and retrieve data based on the 
determined context as well as condition the data for display 
via the user interface 148 in accordance with the determined 
COInteXt. 

The user profile and preference retrieval module 132 is 
designed to retrieve the necessary profile and preference 
information for the users sharing the user device 104. In some 
embodiments, the user profile and preference retrieval mod 
ule 132 is configured to determine the identity of each user 
sharing the user device 104, determine a location where each 
user's profile and preference information is maintained (e.g., 
in an enterprise database, in a remote data-storage directory, 
within the user device 104, or on another user device), and 
retrieve such information. The user profile and preference 
retrieval module 132 may also be configured to format the 
data which it retrieves into the data structures 144 such that it 
can be used by the other modules in memory 112. 
The user detection module 136 provides the user device 

104 with the ability to detect one or more users within prox 
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imity of the user device 104 or actually sharing use of the user 
device 104. Although the user detection module 136 is 
depicted solely as residing in memory 112, one skilled in the 
art will appreciate that dedicated hardware components can 
also be provided to execute the user detection module 136. 
For example, if RFID detection methods are employed to 
detect the presence of a user within proximity of the user 
device 104, then known RFID hardware components (e.g., 
antennas, integrated circuits, Near Field Communications 
(NFC)-enabling components, etc.) may also be provided in 
the user device 104. As another example, the user detection 
module 136 may also employ a camera if facial recognition is 
being utilized to detect multiple users sharing the user device 
104. However, the user detection module 136 as depicted may 
be configured to receive input from Some other user-detection 
device and determine, based on that input, that multiple users 
are sharing the user device 104. In some embodiments, the 
user detection module 136 is capable of detecting multiple 
users through multiple logins or a single combined login. The 
user detection module 136 may also be provided with the 
functionality to identify the users such that the other modules 
in memory 112 can retrieve the necessary data for those users. 
The user presence module 140 is provided to detect pres 

ence information for users. In some embodiments, the user 
presence module 140 is configured to retrieve presence infor 
mation for each user that is detected by the user detection 
module 136. In particular, the user presence module 140 may 
retrieve information related to whether a particular user is 
signed in to another user device, into a service (e.g., an IM 
service, a VoIP service, a P2P service, or the like), or currently 
in need of additional communication features. As an example, 
the user presence module 140 may detect that one of the users 
utilizing the user device 104 is currently signed into an IM 
service on another user device. This user's IM presence may 
be transferred to the shared user device 104 for as long as the 
user is utilizing the user device 104. This affords users with a 
greater flexibility in moving between user devices 104. 
The memory 112 may also include a communication mod 

ule, instead of one or more communication-based applica 
tions, which provides the communication functionality of the 
user device 104. In particular, the communication module 
may contain the functionality necessary to enable the user 
device 104 to communicate with other user devices 104 
across a communication network. As such, the communica 
tion module may have the ability to access user communica 
tion preferences maintained within a locally-stored profile 
144 (or remotely-stored profile), format communication 
packets for transmission via the network interface 168, as 
well as condition communication packets received at a net 
work interface 168 for further processing by the processor 
108. 

In some embodiments, the data structure 144 is stored 
directly on the user device 104. In some embodiments, the 
data structure 144 may be stored by the enterprise and pushed 
to the user device 104 on an as-needed basis. The remote 
storage of the data structure 144 may occur on another user 
device or on a server. In some embodiments, a portion of the 
data structure 144 is stored locally on the user device 104 and 
another portion of the data structure 144 is stored at an enter 
prise and provided on an as-needed basis. 
The network interface 168 comprises components for con 

necting the user device 104 to a communication network. In 
Some embodiments, a single network interface 168 connects 
the user device to multiple networks. In some embodiments, 
a single network interface 168 connects the user device 104 to 
one network and an alternative network interface is provided 
to connect the user device 104 to another network. 
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The network interface 168 may comprise a communication 

modem, a communication port, or any other type of device 
adapted to condition packets for transmission across a com 
munication network to a destination user device 104 as well 
as condition received packets for processing by the processor 
108. Examples of network interfaces include, without limita 
tion, a network interface card, a wireless transceiver, a 
modem, a wired telephony port, a serial or parallel data port, 
a radio frequency broadcast transceiver, a USB port, or other 
wired or wireless communication network interfaces. 
The type of network interface 168 utilized may vary 

according to the type of network which the user device 104 is 
connected, if at all. Exemplary communication networks to 
which the user device 104 may connect via the network 
interface 168 include any type and any number of communi 
cation mediums and devices which are capable of supporting 
communication sessions, such as voice calls, video calls, 
chats, emails, TTY calls, multimedia sessions, or the like. In 
situations where the communication network is composed of 
multiple networks, each of the multiple networks may be 
provided and maintained by different network service pro 
viders. Alternatively, two or more of the multiple networks in 
the communication network may be provided and maintained 
by a common network service provider or a common enter 
prise in the case of a distributed enterprise network. 

Exemplary types of communication networks include, 
without limitation, a Local Area Network (LAN), multiple 
LANs, a Wide Area Network (WAN), an enhanced IP-based 
network, a circuit-switched network, a Session Initiation Pro 
tocol (SIP) network, the Internet, the Public Switched Tele 
phone Network (PSTN), a Plain Old Telephone System 
(POTS) network, an Integrated Serviced Digital Network 
(ISDN), a cellular communications network (e.g., 3G, 4G, 
etc.), an IP Multimedia Subsystem (IMS) network, or the like. 
In addition, it can be appreciated that the communication 
network need not be limited to any one network type, and 
instead may be comprised of a number of different networks 
and/or network types. 
As can be appreciated by one skilled in the art, functions 

offered by the modules depicted in FIG. 1 may be imple 
mented in one or more network devices (i.e., servers, net 
worked user device, non-networked user device, etc.). Addi 
tionally, although N users are depicted as sharing the user 
device 104, one skilled in the art will appreciate that advan 
tages of the present invention can be realized when only two 
users are sharing the user device 104. Moreover, “sharing of 
the user device 104 does not necessarily mean that two users 
are physically in front of the user device 104. Rather, one user 
may virtually share a user device 104 by connecting to the 
user device 104 via the network interface 168. The user detec 
tion module 136 may be configured to detect situations where 
a user is virtually sharing the user device 104 and may still 
cause the GUI management module 116 to alter the user 
interface 148 to accommodate the virtual sharing of the user 
device 104. 
An embodiment of the data structure 144 is shown in FIG. 

2. The data structure 144 can be stored in several different 
forms of databases, such as relational databases, flat files, 
object-oriented databases, etc. Thus, while the term “data 
field' or “segment' is used, the data may be stored in an 
object, an attribute of an object, or some other form of data 
structure. Further, the data structure 144 can be stored, 
retrieved, sent, or received during the processing communi 
cation session information by one or more of the modules 
discussed herein. The data structure 144 stores one or more 
items of information in one or more data fields. The numeric 
identifiers (e.g. 212. 216, etc.) shown in FIG. 2 can identify, in 
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one or more fields or segments, either the data field or seg 
ment or the data stored in the data field or segment. 
The data structure 144 may be separated into two or more 

portions, although Such a separation is not required. For 
example, the data structure 144 may comprise a portion dedi 
cated to each user detected as sharing the user device 104. As 
a simple case, this may include providing a first portion 204 
for a first user and a second portion 208 for a second user, 
where the first and second users are detected as sharing the 
user device 104. More portions may be created if more than 
two users are detected as sharing the user device 104. Each 
portion can include one or more input segments, such as, 
input segment 1212 and input segment 2216, a rules segment 
220, and a user interface preferences segment 224. Input 
segments each include one or more fields comprising the one 
or more inputs that may be required to determine user com 
munication preferences, user identity, user communication 
needs, etc. The input segments may include a user identity, a 
user's outbound call-processing preferences, a user's 
inbound call-processing preferences, a user's multimedia 
communication preferences, a user's roaming profile, a user's 
communication history, a list of contacts, etc. 

While there are only two input segments shown per-portion 
in FIG. 2, there may be more or fewer input segments asso 
ciated with the data structure 144, as indicated by the ellipses. 
The rules segment 220 can include one or more heuristic 

rules that either help with identifying when to enable a par 
ticular module or service or controlling a module or service 
once invoked. For example, the rule 220 can state that the data 
structure 144 or a user's portion thereof applies to a commu 
nication session only if the communication session includes 
input segment 1212 but not input segment 2216. One skilled 
in the art will be able to identify other types of rules that may 
govern the association of the data structure 144 with various 
types of data inputs created within the system 100 (e.g., 
location data inputs, presence data inputs, communication 
activity data inputs, device operation data inputs, etc.). 
Accordingly, multiple data structures 144. Such as those 
depicted in FIG. 2, may be contained within memory 112. In 
Some embodiments, each user may have their own dedicated 
data structure 144 rather than sharing a single data structure 
144 among multiple users. 

Generally, a user interface preferences segment 224 
includes a list of user interface preferences for the user. In 
Some embodiments, the user interface preferences segment 
224 defines display resolution, font type, font size, soft-key 
location, Soft-key preferences, and the like that a user typi 
cally utilizes when they arent sharing a user device 104 or 
when they are working on their main user device 104. In some 
embodiments, the user interface preferences segment 224 
may also define the manner in which data and certain types of 
communications are presented to a user. For example, one 
user may prefer to view contact lists while using a user device 
104 whereas another user may prefer to view call histories 
while using a user device 104. Any and all such user interface 
preferences may be provided as rules within the user interface 
preferences segment 224. 
The data structure 144 may further contain an arbitration 

segment 228 which provides rules for arbitrating between 
inconsistencies in each users user interface preferences seg 
ment 224. In some circumstances, it may be impossible for a 
user interface 148 to accommodate two user's display pref 
erences simultaneously. This is where the arbitration segment 
228 is referenced by the GUI management module 116 to 
determine exactly how the user interface 148 should be 
manipulated. In some embodiments, the arbitration segment 
228 may provide rules which define that a particular user's 
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10 
display preferences should be given priority over another 
user's display preferences. In some embodiments, the arbi 
tration segment 228 may provide rules which define that a 
lowest common preference or default preference should be 
user in the event of inconsistent preferences. The arbitration 
rules contained within the arbitration segment 228 may be as 
simple or as complex as desired to accommodate an efficient 
sharing of the user device 104 by multiple users. 
With reference now to FIG. 3, an exemplary method of 

controlling a user interface 148 will be described in accor 
dance with at least some embodiments of the present inven 
tion. The method begins at step 304 and continues when the 
user detection module 136 detects that two or more users are 
sharing the user device 104 (step 308). The user detection 
module 136 may also determine the identities of the users, if 
possible, within this step. The detection step may include 
detecting that two or more users are within proximity of the 
user device 104 (i.e., a predefined distance away from the user 
device) via RFID, SIM card, or facial recognition mecha 
nisms. Alternatively, or in addition, the detection step may 
include detect that one or more users are attempting to virtu 
ally share resources of the user device 104 with another user 
who is also using physical resources of the user device 104. 
One or more of the sharing users do not necessarily have to be 
within physical proximity of the user device 104. 

Based on the detection of multiple users, and possibly 
based on the identities of the users as well, the method con 
tinues with the multi-user enhanced feature module 124 
determining if any enhanced or advanced features are to be 
offered to the users while the user device 104 is being shared 
(step 312). This step may involve querying the users via the 
user interface 148 as to whether or not a shared user interface 
functionality is desired. In some embodiments, the determi 
nation of step 312 is performed automatically rather than 
asking for a user response before invoking the enhanced 
features of the present disclosure. 

Thereafter, the user profile and preference retrieval module 
132 and user presence module 140 are invoked such that each 
detected and identified user's profile, presence, and/or pref 
erence information is retrieved (step 316). Again, this step 
may be performed automatically if the modules 132, 140 
know where such data can be obtained, have already been 
provided such data, or the like. However, this step may also be 
implemented with manual assistance by asking each user for 
their profile, presence, and/or preference information or by 
asking each user for where such data can be obtained. 

All of the data obtained for each user is then utilized to 
construct the data structure(s) 144 that can be used by the 
other modules contained within memory 112. In particular, 
one or more of the GUI management module 116, special 
communication needs module 120, multi-user enhanced fea 
ture module 124, and data presentation enhancement module 
128 may be invoked to provide enhanced user interface fea 
tures according to the combinations of the users’ profile, 
presence, and/or preferences (step 320). This typically 
involves manipulating the user interface 148 according to the 
rules in the data structure 144 (step 324). In particular, the 
GUI of the user interface 148 may be automatically altered to 
accommodate the sharing of the user device 104 by multiple 
users. In a relatively simple embodiment where two users are 
detected as sharing the user device 104, the toggle input 164 
may be displayed along with a single user-specific display 
area 156a. The toggle input 164 may provide an option to 
toggle between a user-specific display area for the first user 
and a user-specific display area for the second user. Ofcourse, 
the manipulation of the user interface 148 may be more com 
plex and is not limited to the specific examples described 
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herein. The manipulation of the user interface to accommo 
date a sharing of the user device 104 may continue for as long 
as the user device 104 is being shared. Certain environmental 
inputs, user inputs, and other actions (e.g., incoming calls, 
outbound calls, receiving text messages for one user but not 
the other, etc.) may cause the GUI management module 116 
and the other modules in memory 112 to continually and 
dynamically update user interface 148. For example, an out 
bound call placed via the user device 104 while the user 
device 104 is being shared may result in each user's call 
history to be updated to display the new outbound call. 

The user detection module 136 continues to monitor the 
user device 104 to determine if there has been a change in the 
user population that is sharing the user device 104 (step 328). 
If Such a change is not detected, then the user detection 
module 136 will again check the utilization of the user device 
104 to determine if new users have arrived or previous users 
have left (step 332). Once such a change is detected, the 
method returns back to step 316. Alternatively, although not 
depicted, the method may return to step 312 instead of step 
316. 

If the determination of step 328 results in the user detection 
module 136 determining that only one user is using the user 
device 104, then the display preferences for that single user 
will define how the user interface 148 is manipulated. Other 
wise, the user interface 148 will be altered to accommodate a 
sharing of the user device 104. 

Moreover, the monitoring and detecting step 328 and 332 
may still be performed after the user device 104 is no longer 
being shared. This continuous monitoring allows the user 
detection module 136 to quickly identify when the user 
device 104 is being shared and react accordingly, thereby 
reducing the amount of delay between the time when users 
begin sharing the user device 104 and when the user interface 
148 is altered for the multiple users. 

In the foregoing description, for the purposes of illustra 
tion, methods were described in a particular order. It should 
be appreciated that in alternate embodiments, the methods 
may be performed in a different order than that described. It 
should also be appreciated that the methods described above 
may be performed by hardware components or may be 
embodied in sequences of machine-executable instructions, 
which may be used to cause a machine, Such as a general 
purpose or special-purpose processor or logic circuits pro 
grammed with the instructions to perform the methods. These 
machine-executable instructions may be stored on one or 
more machine readable mediums, such as CD-ROMs or other 
type of optical disks, floppy diskettes, ROMs, RAMs. 
EPROMs, EEPROMs, magnetic or optical cards, flash 
memory, or other types of machine-readable mediums Suit 
able for storing electronic instructions. Alternatively, the 
methods may be performed by a combination of hardware and 
software. 

Specific details were given in the description to provide a 
thorough understanding of the embodiments. However, it will 
be understood by one of ordinary skill in the art that the 
embodiments may be practiced without these specific details. 
For example, circuits may be shown in block diagrams in 
order not to obscure the embodiments in unnecessary detail. 
In other instances, well-known circuits, processes, algo 
rithms, structures, and techniques may be shown without 
unnecessary detail in order to avoid obscuring the embodi 
mentS. 

Also, it is noted that the embodiments were described as a 
process which is depicted as a flowchart, a flow diagram, a 
data flow diagram, a structure diagram, or a block diagram. 
Although a flowchart may describe the operations as a 
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sequential process, many of the operations can be performed 
in parallel or concurrently. In addition, the order of the opera 
tions may be re-arranged. A process is terminated when its 
operations are completed, but could have additional steps not 
included in the figure. A process may correspond to a method, 
a function, a procedure, a Subroutine, a Subprogram, etc. 
When a process corresponds to a function, its termination 
corresponds to a return of the function to the calling function 
or the main function. 

Furthermore, embodiments may be implemented by hard 
ware, Software, firmware, middleware, microcode, hardware 
description languages, or any combination thereof. When 
implemented in Software, firmware, middleware or micro 
code, the program code or code segments to perform the 
necessary tasks may be stored in a machine readable medium 
Such as storage medium. A processor(s) may perform the 
necessary tasks. A code segment may represent a procedure, 
a function, a Subprogram, a program, a routine, a Subroutine, 
a module, a software package, a class, or any combination of 
instructions, data structures, or program statements. A code 
segment may be coupled to another code segment or a hard 
ware circuit by passing and/or receiving information, data, 
arguments, parameters, or memory contents. Information, 
arguments, parameters, data, etc. may be passed, forwarded, 
ortransmitted via any suitable means including memory shar 
ing, message passing, token passing, network transmission, 
etc. 

While illustrative embodiments of the invention have been 
described in detail herein, it is to be understood that the 
inventive concepts may be otherwise variously embodied and 
employed, and that the appended claims are intended to be 
construed to include such variations, except as limited by the 
prior art. 

What is claimed is: 
1. A method, comprising: 
detecting two or more users sharing a first user device, and, 

wherein, detecting two or more users sharing a user 
device comprises: 
detecting that one of the users sharing the first user 

device is simultaneously using a second user device; 
transferring a communication presence associated with 

the user simultaneously using the second user device 
from the second user device to the first user device; 
and 

in response to detecting the two or more users sharing the 
first user device, altering a property of a user interface of 
the first user device to accommodate a simultaneous use 
of the first user device by the detected two or more users, 
wherein altering a property of the user interface com 
prises altering a display of data via the user interface, 
wherein altering a display of data via the user interface 
comprises presenting at least Some data specific to a first 
user according to the first user's display preferences and 
presenting at least some data specific to a second user 
according to the second user's display preferences, and, 
wherein altering a display of data via the user interface 
comprises: 
retrieving a first set of data associated with the first user; 
retrieving a second set of data associated with the second 

user, 
merging the first set of data with the second set of data; 
and 

presenting the merged data via the user interface. 
2. The method of claim 1, wherein detecting two or more 

users sharing the first user device comprises detecting two or 
more users within proximity of the user device. 
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3. The method of claim 2, wherein the two or more users are 
detected by at least one of facial recognition, SIM card detec 
tion, RFID detection, and detection of a combined user login. 

4. The method of claim 1, wherein the first user's display 
preferences are different from the second user's display pref 
CeCeS. 

5. The method of claim 1, wherein the first set of data 
comprises a contact list of the first user and wherein the 
Second set of data comprises a contact list of the second user, 
wherein each user's contact list is different, and wherein the 
merged data comprises at least the commonalities between 
each user's contact list. 

6. The method of claim 5, wherein the merged data com 
prises only the commonalities between each user's contact 
list. 

7. The method of claim 1, wherein the first set of data 
comprises a first document, wherein the second set of data 
comprises a second document, and wherein the merged data 
comprises a merged version of the first and second document. 

8. The method of claim 1, further comprising: 
retrieving at least one of user profile, user presence, and 

user preference information for the two or more users; 
constructing a data structure that includes the information 

retrieved for the two or more users; and 
presenting data via the user interface in accordance with 

the data structure. 
9. A non-transitory computer-readable medium having 

Stored thereon instructions that cause a computing system to 
execute a method, the instructions comprising: 

instructions configured to detect two or more users sharing 
a first user device; 

instructions configured to alter a property of a user inter 
face of the first user device to accommodate the simul 
taneous use of the first user device by the detected two or 
more users, wherein the two or more users comprise a 
first user and a second user, wherein altering a property 
of the first user interface comprises combining at least 
some data associated with the first user with at least 
Some data associated with the second user and present 
ing the combined data via the user interface; 

instructions configured to detect that one of the users shar 
ing the first user device is simultaneously using a second 
user device; and 

instructions configured, in response to detecting that one of 
the users sharing the first user device is simultaneously 
using a second user device, to transfer a communication 
presence associated with the user simultaneously using 
the second user device from the second user device to the 
first user device. 
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10. The non-transitory computer-readable medium of 

claim 9, wherein detecting two or more users sharing the user 
device comprises detecting two or more users within proxim 
ity of the user device. 

11. The non-transitory computer-readable medium of 
claim 9, wherein altering a property of the user interface 
comprises altering a display of data via the user interface and 
wherein altering a display of data via the user interface com 
prises presenting at least some data specific to a first user 
according to the first user's display preferences and present 
ing at least some data specific to a second user according to 
the second user's display preferences. 

12. The non-transitory computer-readable medium of 
claim 9, wherein altering a property of the user interface 
comprises dynamically generating a toggle input that allows 
the two or more users to manually alter the user interface to 
accommodate sharing of the user device. 

13. The non-transitory computer-readable medium of 
claim 9, wherein the two or more users comprise a first user 
and a second user, wherein altering a property of the user 
interface comprises allocating a first area of the user interface 
for presenting data for a first user and allocating a second area 
of the user interface for presenting data for a second user. 

14. A user device, comprising: 
a user interface; 
a user detection module configured to detect two or more 

users sharing a first user device, wherein, the user detec 
tion module is further configured to detect that one of the 
users sharing the first user device is simultaneously 
using a second user device; and 

a user interface management module configured to alter a 
property of the user interface to accommodate the simul 
taneous use of the first user device by the detected two or 
more users, the two or more users including a first user 
and a second user, wherein the user interface manage 
ment module is configured to alter the property of the 
user interface by combining at least some data associ 
ated with the first user with at least some data associated 
with the second user and presenting the combined data 
via the user interface, wherein the user interface man 
agement module is further configured to transfera com 
munication presence associated with the user simulta 
neously using the second user device from the second 
user device to the first user device. 

15. The user device of claim 14, wherein the two or more 
users are virtually sharing the first user device. 

16. The user device of claim 14, wherein the two or more 
users are physically sharing the first user device. 
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